In this paper the preparations of some N-aryl derivatives of 6-azalumazine are described, by ammonolysis of the corresponding ethyl 1-aryl-N-ethoxycarbonyl-6-azacytosine-5-carboxylates. The latter were obtained in two different ways by multistep reactions from amidinoacetate.
these azo-coupling reactions was found in an aqueous solution of sodium acetate and sodium carbonate. These derivatives are sensitive to hydrolysis of the ester group, so the prolonged boiling of the reaction mixture in water solution is accompanied by the formation of the poorly soluble free acid. This fact was considered when the derivatives were crystallized.
The prepared hydrazones 3 were converted into the corresponding ethyl 2-aryl-3-oxo-5-ethoxycarbonylamino-2,3-dihydro-1,2,4-triazine-6-carboxylates 5a-d by double acylation with ethyl chloroformate in pyridine. The bis-ethoxycarbonylated hydrazones 4a-d, formed as intermediates by the acylation with ethyl chloroformate have not been isolated yet, because in an alkaline solution of pyridine the spontaneous cyclization takes place to provide the furnished compounds 5. The most easily formed were the derivatives 5a and 5b. In the case of derivatives 5c and 5d, the reaction time was prolonged, and the non-cyclized hydrazones 4c and 4d were detected at shorter reaction time. These, the most probable intermediates, were separated by TLC from the reaction mixture and evidenced by mass spectroscopy (4c: MS (ESI) m/z) 413 
Scheme 2
Compound 2 is likely in an alkaline medium to be in tautomeric equilibrium with tautomer 2', which depends on the basicity of the medium. The coupling reaction does not take place in pyridine solution, but it does take place in aqueous pyridine, sodium acetate, or sodium carbonate. However, the yields of these coupling reactions were relatively low. Neither a longer reaction time nor increased pH (from the presence of sodium hydroxide -where the starting material is hydrolyzed) was accompanied by a higher yield.
The compounds 5 are highly reactive. The ethoxycarbonylamine group is readily hydrolyzed to ethyl 5-imino-3-oxo-2-aryl-2,3,4,5-tetrahydro-1,2,4-triazine-6-carboxylates (6a-d); in this, the 5-imino tautomeric form was proved by 1 H-NMR spectroscopy. In aqueous ammonia the diesters 5 were transformed into the desired derivatives of 6-azalumazine -the 2-aryl- 
Scheme 3
The prepared compounds were tested for biological activity. Human breast adenocarcinoma cell line MCF7 was used for cytotoxicity determination by the calcein AM assay. 20 The tested azacytosines 6a-d and azalumazines 7a-d showed poor cytostatic activity (IC 50 = 70-126 µmol/l), with the exception of the moderately active hydrazones 3b (IC 50 = 14 µmol/l) and 3c (IC 50 = 29 µmol/l).
51.7 mmol) in anhydrous pyridine (170 ml), ethyl chloroformate (17.4 ml, 0.18 mol) was added dropwise with stirring at 2-5°C. After 1 h of stirring, the reaction mixture was left to stand at 2°C for 18 h. Then, it was diluted slowly with water under stirring to a total volume of 2000 ml. The precipitated solid was collected on a filter, washed with water and crystallized from ethanolwater 
Ethyl 3-amino-3-imino-2-(phenylhydrazono)propanoate (3a).
A solution of aniline (1.71 g, 18.4 mmol) in a mixture of ice water (30 ml) and 35% hydrochloric acid (6.5 ml) was diazotized with a solution of sodium nitrite (1.27 g, 18.4 mmol) in ice water (30 ml). The mixture was stirred in ice bath for 15 min and then added portionwise to a solution of amidine hydrochloride 1.HCl (3.24 g, 19.4 mmol), sodium acetate (15 g) in water (250 ml), which was pre-cooled to 0-5°C. After 10 min, to the mixture was added solution of sodium carbonate (20 g) in water (100 ml) and it was left to stand at 2°C for 1 h. The precipitated hydrazone was collected by filtration and washed with water. Crystallization: the crude hydrazone is dissolved in ethanol at 50-55°C and to this solution was added water to give gentle turbidity and left to stand at 2°C for 18 h. Ethyl 3-amino-3-imino-2-(4-nitrophenylhydrazono)propanoate (3d) . This compound was prepared in a similar way to compound 3a, using 4-nitroaniline. Yield 90. 6 ]-3-oxo-2-phenyl-2,3-dihydro-1,2,4 -triazine-6-carboxylate (5a). Method A. To a cooled solution (2-5°C) of compound 3a (1.24 g, 5.30 mmol) in anhydrous pyridine (80 ml), ethyl chloroformate (6.0 ml, 62.5 mmol) was added dropwise with stirring at 2-5°C. After 3 h of stirring, the mixture was left to stand at 2°C for 18 h. Then, it was diluted slowly with water under stirring to a total volume of 1000 ml. The compound starts to precipitate after standing during some hours. The precipitated solid was collected on a filter, washed with water and crystallized from ethanol-water (1:1 v/v) mixture. Yield 1.46 g of hydrate of 5a. Anhydrous compound was obtained by drying at 115°C for 1.5 h. Yield 1.38 g (78.7 %). Method B. A solution of aniline (230 mg, 2.48 mmol) in a mixture of ice-water (3 ml) and 35% hydrochloric acid (2 ml) was diazotized with a solution of sodium nitrite (171.1 mg, 2.48 mmol) in ice-water (5 ml). The solution was stirred in an ice bath for 15 min and then added portionwise to a mixture of compound 2 (680 mg, 2.48 mmol), sodium carbonate (1.0 g) and sodium acetate (4 g) in a mixture of pyridine (30 ml) and water (17 ml), pre-cooled to 0-5°C. The mixture was stirred for 6 h and left to stand at 0-5 °C for 48 h and slowly diluted with water to a total volume of 400 ml. The next day the precipitated solid was collected, washed with water and crystallized from ethanol-water 5-[(ethoxycarbonyl)amino]-3-oxo-2-(4-methoxyphenyl)-2,3-dihydro-1,2,4 -triazine-6-carboxylate (5b). Method A. This compound was prepared in a similar way to compound 5a, using compound 3b (1.40 g, 5.30 mmol). This compound crystallized in anhydrous form. Yield 1.22 g (63.5 %). Method B. Prepared in a similar way to compound 5a, using 4-methoxyaniline (305 mg, 2.48 mmol 5-imino-3-oxo-2-phenyl-2,3,4,5-tetrahydro-1,2,4-triazine-6-carboxylate (6a) . A mixture of 5a (177.4 mg, 0.534 mmol) in xylene (4 ml) and water (0.1 ml) was heated at reflux for 60 min. Hexane (5 ml) was added to the cooled mixture, and left to stand at 2°C for 1 h. The precipitated solid was collected on a filter and washed with hexane. The sample for analysis was prepared by crystallization from ethanol-water (3:2 v/v 
